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Vera ro Water Plant No. 1 Draft Design Report

INTRODUCTION

This report describes the design criteria  for the new Veranda Water Plant No. 1 reservoir, well, and booster

s ta tion, which will se rve  P ha se s  I a nd II of the  Ve ra nda  De ve lopme nt. The  ne w Wa te r P la nt No. 1

re se rvoir, we ll, and booste r pump s ta tion will be  loca ted in S ection 10, Township 16 S outh, Range  14

East. The  new 750,000-ga llon reservoir will be  filled by two wells , one  onsite  and one  offsite  a t Well No.

2. The  Vera  ro development single  zone  distribution system will be  served through a  booster sta tion tha t

withdraws directly from the  new rese rvoir. The  booste r s ta tion will be  controlled by pressure  within the

wa te r sys tem. The  inte rim P hase  I condition will have  a  boos te r de s ign capacity of 2,500 ga llons  pe r

minute  (rpm) and will be  upgraded to 3,300 rpm a t buildout.

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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Interim Condition Tota l Un its
ADD

(rp m )

P DD

(rp m )

P HD

(rp m )

Fire Flow
Requirement

(rpm)

Storage
Requirement

(gallons)

Booster
Requirement

(8PU\)

Phase I 1,984 409 818 1,308 1,500 769,248 1- 2,318

Buildout 8,526 1,930 3,860 6,176 2,000 3,019,742 2- 3,300

Vera ro Water Plant No. 1 Draft Design Report

WATER SYSTEM DEMAND

Water system usage and peaking requirements for interim and build-out conditions were  calcula ted in the

Vera  ro Water System Maste r P lan prepared by WestLand Resources, Inc. (WestLand) in August 2007

(Appendix A). Demand crite ria  from the  Master P lan used for this  project a re  shown in Table  l

Table 1. Vera ro Water Demands for Phase I and Buildout

(ADD) Average Daily Demand

(PDD) Peak Day Demand

(PHD) Peak Hour Demand

1.0ADD

2.0ADD

3.2 ADD

WestLand Resources, Inc. 2
Engineering and Environmental Consultants
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Vera ro Water Plant No. 1 Draft Design Report

RESERVOIR DESIGN

The  P ha se  I re se rvoir is  s ize d a ccording to Arizona  De pa rtme nt of Environme nta l Qua lity (ADEQ)

Engine e ring Bulle tin No. 10 crite ria  a nd the  Arizona  Adminis tra tive  Code , Title  18 (RI8-5-503). The

tota l s tora ge  re quire me nt is  ba se d on providing a  s tora ge  volume  e qua l to a  minimum of ADD for a

multiple  well system, plus the  fire  flow for the  appropria te  dura tion. The  reservoir is  s ized to provide  the

storage  capacity for Phase  I ADD plus  fire  flow of 1,500 rpm for two hours , re sulting in a  tota l capacity

of 769,248 gallons.

The  new reservoir will be  a  750,000-ga llon welded stee l tank, constructed according to American Water

Works Associa tion (AWWA) D-100. The  additiona l capacity of approximate ly 19,248 ga llons for Phase

I will be  include d in the  future  750,000 ga llon re se rvoir a t the  s a me  s ite . The  ne w re se rvoir will be

approximate ly 94 fee t in diameter and 16 fee t high. A new onsite  well will fill the  reservoir through an 8-

inch top feed inle t on the  new reservoir. The  reservoir will a lso be  se rved by an offsite  well via  a  new 8-

inch main connecting directly from the  well s ite  to the  reservoir. A 16-inch outle t connects to the  suction

manifold of the  pump sta tion. The  reservoir will be  provided with a  16-inch overflow line , a  6-inch dra in,

and a 24-inch screened roof vent.

WestLand Resources, Inc. 3
Engineering and Environmental Consultants
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Pum p~No.
Pumps low

4P u m p  No .
(rpm)

Pu m p Flow

(8111)

I 4 2 5 1 425 **
2 425 2 425 **

Future 3 800 *
4 800 4 800 **
5 850 5 850 **

Total 2,500 Total 3,300

Vera ro Water Plant No. 1 Draft Design Report

BOOSTER STATION CAPACITY AND PUMP SIZING

The minimum capacity of the  booste r s ta tion is  approximate ly to se rve  Phase  I is  2,318 rpm, to provide

P DD plus  fire  flow for P hase  I. The  minimum capacity of the  booste r s ta tion is  ca lcula ted to be  2,500

rpm. The pump design capacities for the  booster sta tion are  shown in Table  2.

Table 2. Booster Pump Station Design Capacities

Interim Phase I Buildout

*New Pump ** Same pump tha t was  used in Phase I

In the  inte rim , P ha s e  I boos te r configura tion pum ps  1, 2, 3, a nd 4 will s e rve  initia l cons truction dem a nd,

fire  flow a nd ne w hom e s . P um p 3 will be  a dde d a s  ADD incre a s e s  during the  buildout of Ve ra  ro .

WestLand Resources, Ire. 4
Engineering and EnvironmentalConsultants
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Pump.No.

' l

DeSign FloW
it Average

Pressure
( m)

Horsepower
O n

(feet)
Average

(feet)
Off.

(feet)

Sp lit  o ff
He a d
(fee t)

High _
Pressure
Cut off \
(feet)

1 425 30 156 177 (2) 198 230

210
2 425 30 156 179 (4) 197 230

Future
4 800 60 151 183 (6) 193 215
5 850 60 152 185 (10) 193 215

Pump No. On (psi) Off <psi1. .

1 72 90
2 71 89

Future
4 68 86
5 66 84

Vera ro Water Plant No. 1 Draft Design Report

BOOSTER STATION PRESSURE SETTINGS

The elevation of the booster station site is estimated at approximately 2,753 feet, and the high water

elevation of the pressure zone is 2,940 feet. The static lift of the booster station is 175 feet, based on the

high water elevation of 2,940 feet and a suction tank high water elevation of 2,765 feet (assumes tank is 4

feet low). The high water elevation was set approximately 100 feet above the highest elevation to be

served. The elevation change within the area to be served (2,710 to 2,845 feet) results in higher pressures

at the bottom of the zone than a standard 105-foot pressure zone. The higher pressure within the lower

portion of the pressure zone (pressures greater than approximately 80 psi) require that individual pressure-

reducing valves (PRVs) be provided to protect the private plumbing of the homes. Homes lower than an

elevation of 2,756 will need to be protected by individual PRVs.

In order to account for head losses in the  manifold piping, additional headlosses were  added as discharge

flow increases. The  a ctua l tota l dyna mic he a d (TDH) of the  pumps  will va ry a s  the  pumps  move

throughout the ir opera ting range . The  design opera ting points of the  booster pumps account for sta tic lift

plus  he a d loss  through the  discha rge  ma nifold piping (Ta ble  3). Ma nufa cture rs  pump curve s  for the

se lected opera ting points showing the  minimum and maximum opera ting TDH anticipa ted for the  pumps

are  included in Appendix B. The se lected pumps will be  30 and 60 horsepower units.

Table 3. Booster Station Operating Points
Interim Phase I

(Discharge manifold losses added to operating points)

Discharge  pressures for the  booste r pump sta tion a re  based on the  pressure  in the  wate r system on the

discharge side  of the  pumps. The pumps are  constant speed and will operate  between the  on-off pressure

settings listed in Table  4.

Table 4. Booster Station On-Off Settings

Pumps l, 2, and 3 will provide average to peak hour flows. Pumps 4 and 5 will provide fire flow.

WestLand Resources, Inc. 5
Engineering and Environmental Consultants
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4

mpPu
l;siiéff6jie
Mgnffold

1 425 6 6

2 425 6 6
3 800 10 8
4 800 10 8
5 850 10 8

Vera ro Wafer Plant No. 1 Draft Design Report

OTHER DESIGN CRITERIA

The  booste r pump sta tion suction and discharge  manifolds will be  20-inch. At the  anticipa ted peak flow

rates, suction and discharge laterals were designed to provide velocities between 3 and 5, and 5 and 7 feet

per second, respective ly. The suction and discharge  la tera l sizing for each pump is listed in Table  5. The

pump sta tion will include  a  10-inch flow mete r.

Table 5. Pump Lateral Sizes

The  discha rge  piping will connect to a  5,000-ga llon, 150-pound pe r squa re  inch (ps i) hydropneuma tic

tank for surge and pressure control.

WELL PUMP DESIGN

Two new we lls  will be  equipped to pump into new 12-inch wa te r ma ins  for de live ry into the  new onsite

750,000-gallon reservoir. One production well will be  drilled a t the  same site  as the  reservoir and booster

s ta tion a nd a  se cond production will be  drille d offs ite . The  we lls  will be  de s igne d to me e t ADEQ a nd

AWWA s ta nda rds . The  ne w production we lls  curre ntly ha ve  not be e n drille d. De ta ile d we ll de s ign

cannot be done until the wells have been drilled and pump tested.

WestLand Resources, Inc. 6
Engineering and Environmental Consultants
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Vera ro Water System Master Plan

INTRODUCTION

The purpose  of this  master plan is  to describe  the  required water system facilities to se rve  the  proposed

Vera  ro development. This master plan will provide  the  basis for design of the  new facilities. The  master

plan will discuss the  opera tiona l method, proposed demands, and proposed facilities  for se rvice  by Red

Rock Utilitie s .

WestLand Resources, Inc. 1
Engineering and Environmental Consultants
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Vera ro Water System Master Plan

PROPOSED SERVICE AREA

This property will be  sewed by Red Rock Utilities. The  proposed service  area  to be  established by a  Red

Rock Utilitie s  is  loca ted within S ections  10, 12, 13, 14, and 15 of Township 16 S outh, Range  14 East.

The service  area  slopes toward the  northwest, within an e levation range of 2,710 to 2,845 feet, which will

a llow the  a rea  to be  sewed by a  s ingle  pressure  zone . A typica l wa te r system pressure  zone  covers  an

e leva tion range  of approximate ly 100 fee t. Homes in the  lower end of the  zone  would require  individua l

pressure reducing valves, as the pressure at these lots would be above the 80 pounds per square inch (psi)

maximum pressure  requirement. Figure  1 represents the  property being served by Red Rock Utilities.

WestLand Resources, Inc. 2
Engineering and Environmental Consultants
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Vera ro Water System Master Plan

WATER SYSTEM REQUIREMENTS

Demand criteria  was estimated to determine the  required water system facilities to meet source , storage ,

and booster sta tion requirements. The  following are  the  engineering crite ria  used to de termine  the  sizing

of the  various facilities.

DEMAND CRITERIA

The demand criteria for the proposed single- and multi-family residential units, schools, mixed use areas,

and parks in the master plan are based on standard engineering practice for master planning in the Tucson

area, most of which is based on usage rates, residency rates, and peaking factors determined from Arizona

Department of Water Resources (ADWR) and Tucson Water data. Residential demand criteria include

construction and lost and unaccounted for water demands. The criteria for the proposed water system are

as follows:

Average number of persons per single-family (SF) dwelling unit.. .2.7

Average number of persons per multi-family (MF) dwelling unit.. . 1.9

Average daily per unit water usage for SF residential dwelling unit .. . l10 gallons per day (god)

Average daily per unit water usage for MF residential dwelling unit.. . 90 god

Average daily water usage for elementary school use .. ..25 gallons per student per day (gpsd)*

*Assumes 1,050 students per school

Average daily per acre water usage for mixed use..

Average daily per acre water usage for commercial ..

Average daily per acre water usage for parks ..

Ratio of peak-day to average-day use ..

Ratio of peak hour to average day..

. 1,500 glad

.2,000 glad

.500 glad

.2.0

. 32

PRoposEr SYSTEM DEMANDS

The estimated total number of residential units was determined from a proposed land use plan provided

by Green Pickett. The land use density was used to determine the number of residential units. Water

usage for the planned schools, parks, and mixed use areas was determined based on the acreage dedicated

to those areas. Park irrigated turf areas are assumed to be sewed by reclaimed water. Potable demands

for parks are assumed to be bathrooms and water fountains.

Average Daily Demand (ADD) SF Residential = 7,671 units x 2.7 persons/unit x 110 gallons = 2,278,287

god = 1,582 gallons per minute (rpm)

ADD MF Residential =855 units x 1.9 persons/unit x 90 gallons/person-day = 146,205 god = 102 rpm

ADD Schools = 3 Elementary Schools (45 acres) x 1,050 students/school x 25 gal/student-day = 78,750

god = 55 rpm

WestLand Resources, Inc. 4
Engineering and Environmental Consultants
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Vera ro Water System Master Plan

ADD Mixed Use = 106 acres x 1,500 gallons/acre-day = 159,000 god = 110 rpm

ADD Commercia l = 35.5 acres x 2,000 gallons/acre-day = 71,000 god = 49 rpm

ADD Parks = 93 acres x 500 gallons/acre-day = 46,500 god = 32 rpm

Tota l ADD = 2,779,742 =1,930 rpm

Peak Daily Demand (PDD) = 2 x ADD = 2 x 1,930 rpm = 3,860 rpm

Peak Hour Demand (PHD) = 3.2 x ADD = 3.2 x 1,930 rpm = 6,176 rpm

STORAGE CRITERIA

Two wa te r re se rvoir a nd boos te r s ta tion s ite s  a re  a nticipa te d. P roviding two se pa ra te  wa te r pla nts  is

preferable  due  mainly to engineering and opera tional considera tions. To avoid a  s ingle  major outage  of

one  plant site  tha t can leave  a  la rge  popula tion without any water se rvice , redundancy in water plants is

extreme ly important when sewing la rge  popula tions . Also, the  s izing of wa te r fa cilitie s  to se rve  initia l

pha se s  usua lly re sults  in the  ne e d to pha se  fa cilitie s  ove r a  pe riod of time . The  re se rvoirs  a re  s ize d

according to Arizona  Department of Environmenta l Quality (ADEQ) Engineering Bulle tin No. 10 crite ria

and the  Arizona  Adminis tra tive  Code . The  tota l re se rvoir s torage  requirement is  based on providing a

storage  volume  equa l to a  minimum of 1.0 times the  average  day of the  peak month, unless  the  wa te r

system has multiple  wells. S ince  this system is proposed to have multiple  wells, a  storage requirement of

1.0 times  the  ADD plus  the  additiona l s torage  volume  required to provide  tire  flow for the  appropria te

dura tion, will be  use d. The  re quire d s tora ge  ca pa city for ADD is  a pproxima te ly 2.8 million ga llons

(MG). S ince  schools  a re  planned, a  minimum fire  flow requirement of 2,000 rpm for two-hour dura tion

is required. The  required fire  flow is estimated to be  2,000 rpm for two-hour dura tion or 240,000 ga llons,

for a  tota l s torage  capacity requirement of 3.0 MG. Each of the  two wate r plants  will have  two 750,000-

gallon storage reservoirs.

The  placement of the  two wa te r plant s ite s  a llows for flexibility in deve lopment phasing. Depending on

where  development begins, each water plant a t ultimate  capacity can serve  up to 3,000 units  before  the

se cond is  in ope ra tion if the  a ppropria te  wa te r dis tribution sys te m is  in pla ce . The  orde r in which the

wa te r plants  a re  built is  irre levant because  they a re  both s ized to se rve  an equa l amount of units . It is

recommended tha t both wa te r plants  have  a  backup gene ra tor for sys tem re liability. Es tima ted wa te r

plant s ite  s ize  is  approximate ly 2.0 acres  based, which a llows additiona l space  for a  trea tment facility if

necessary.

WELL SouRcE CRITERIA

The  tota l we ll production (source ) requirement for the  wa te r sys tem is  ba sed on mee ting P DD for the

se rvice  a re a  with the  la rge s t we ll out of se rvice . The  re quire d we ll ca pa city is  e qua l to P DD or 3,860

rpm. The  deve lopment has planned to mee t source  wate r requirements  by utilizing four 800-gpm wells ,

one  600-gpm we ll, a nd one  490 rpm we ll to s e rve  the  buildout P DD, which include s  a n a dditiona l

emergency backup we ll. Well No. l loca ted a t the  Wate r P lant No. l re se rvoir s ite  is  planned to be  600

rpm, We ll No. 2 is  pla nne d for 490 rpm a t a  loca tion re mote  from the  re se rvoir s ite , with wa te r be ing

de live re d into the  re se rvoir via  low pre ssure  fe e d line . We ll Nos . 3 through 6 a re  pla nne d to ha ve  a

WestLand Resources, Inc. 5
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capacity of 800 rpm each. The final locations of the wells sites will be determined by individual well

impact studies at the time of permitting. Once a well has been drilled, the water quality will need to be

tested to determine if water treatment is required. If arsenic or other treatment is required to meet water

quality standards, the water will either be blended, if possible, or treated at the water plant locations

Estimated well site size is 100 feet by 100 feet which includes space for electrical equipment and a 5,000

gallons hydropneumatic tank for surge protection

BOOSTER STATION CRITERIA

The  tota l boos te r s ta tion ca pa city re quire me nt is  ba s e d on providing P HD, or P DD plus  fire  flow

whichever is  la rger. For the  buildout of the  proposed development, the  tota l booster sta tion requirement

is  ca lcula ted a t 6,176 rpm based on PHD. Each wate r plant s ite  will have  a  minimum capacity of 3,300

rpm booste r s ta tion based on be ing able  to provide  fire  flow to the  extreme portion of the  property. The

boos te r s ta tion would most like ly be  me dica l turbine  pumps  conne cte d to a n a bove ground discha rge

manifold and a backup generator

DISTRIBUTION SYSTEM CRITERIA

The  des ign crite ria  for the  dis tribution sys tem is  gene ra lly to s ize  and a rrange  the  dis tribution line s  to

provide  the  re quire d P DD plus  tire  flow or P HD, whiche ve r is  gre a te r, in a ccorda nce  with ADEQ

requirements. The maximum friction head loss for lines up to and including 8 inches in size  is to be  8 feet

per 1,000 fee t or less . Head loss for lines over 8 inches in s ize  is  to be  two to five  fee t per 1,000 fee t or

le ss , a ccording to pipe  s ize . New 12-inch pipe line  loops  will be  required to convey P DD plus  fire  flow

through out the  deve lopment. New l6-inch ma ins  will connect Wa te r P lant No. l to Wa te r P lant No. 2

and also convey fire  flow and large peak hour demands to distant areas within the system to reduce losses

because of the distance between the water plants

In accordance with the requirements described above, infrastructure has been proposed to create the water

sys te m. The  propose d we lls  will pump dire ctly into the  ne w 750,000-ga llon re se rvoirs . Ne w boos te r

pump sta tions a t each of the  water plant sites will provide  PHD into the  water system. Pumping the  wells

dire ctly into a  re se rvoir incre a se s  the  e fficie ncy of the  we ll by a llowing it to pump for long pe riods  of

time to fill the  reservoir ra ther than turning off and on with demand

WestLand Resources. Inc
Engineering and Environmental Consultants
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